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Ifi!TRODUCTION -
The addition of tat to poultry rations has become widespread in 
recent years. In the late 1940 1s soap manufacturers were the p~ime market 
for inedible animal fats. from the packing industries. The development of 
detergents for use in home and industry resulted in the loss of ·this market .. 
In trying to .find new uses for these fats, packers looked to the use of 
inedible animal fat as a feedstuff. 
As early- as 194.3, Fraps found that the addition of cottonseed oil 
' .. . . 
to poultry rations increased feed efficiency. The development of the 
Connecticut high energy broiler ration in 1947 created a need for a more 
concentrated source of energy. It was not until the 1950's, however, that 
feed grade fats were given serious consideration as a source of energy in 
poultry rations. Although fats provide an excellent source of energy, 
their use has introduced new problems.• Among them a.re: l. What kind of 
fat oan be utilized by poultry? 2. Are .fat.,s compatible with other feed 
ingredients? and 3~ How will £at a££ect the atilization of other 
nutrients? 
\, .. 
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LITERATURE REVIEW 
Rice et aJ o, (1954) Carver et al. (1954), and Sunde (1954) found 
that hydrogenated fat gave no increase in feed efficiency. Analysis of 
the feces showed that the hydrogenated fats were not absorbed by the 
digestive system., Siedler et aL (1955), found no significant difference 
in the utilization of different grades of animal fats. The fats used 
were choice white grease, yellow grease., brown grease, prime tallow, No~ 2 
tallow and fatty acids prepared from choice white greaseo March and Biely 
(1954) conducted experiments with 5.0 and 10 percent levels of cottonseed 
oil, herring oil and tallowo These workers obtained consistent gains in 
growth rate with tallow. Cottonseed oil and herring oil in some experi-
ments depressed growth. These workers concluded that this was due to a 
higher folic acid requirement and was corrected by the addition of folic 
acid. Aureomycin also corrected this condition in a folic acid deficient 
basal diet. Better growth response was observed when fat and aureomycin 
vvere added to the deficient basal ration. 
Yacowitz (1953) found that two and one half, and five percent levels 
of cottonseed oil gave equal growth responses itihen added to a corn-solvent 
soybean oil .meal diet. When these rations were supplemented with Procaine 
Penicillin G, an additional growth response v~as observed at five 1.veeks .. 
Results of the same magnitude were obtaihed at ten weeks. The addition of 
cottonseed oil at 10 and. 15 perc@nt levels retarded growth and cs.used a 
high incidence of feather picking. Supplementation with pencillin reduced 
the feather p.:i.cking. 
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Sielder and Schweig,art (195.3); Yacowitz (1953); Sunde (1954); and 
Runnels (1954) indicated that the use of animal fats in poultry rations 
improved the utilization of feed by broilers. Bird (1954), in a study of 
the role of animal proteins and fats in poultry nutrition, noted that 5.0 
percent of added fat in broiler diets did not increase growth rate, but 
did improve feed efficiency. 
Donaldson et al., (1956) found that as the ratio of energy to protein 
was widened, feed @fficiency and growth rate were impaired. Sunde (1956) 
reported that the addition of fat to high protein-low energy rations 
increased growth and feed effici@ncy. The author further indicated that as 
the protein level changed., the optimum ratio of energy to protein also 
changed. 
Biely and March (1954) reported that the addition of fat may be adva:1- · 
tageous when relatively high levels of protein are fed. Aitken et al~ (1954) 
fed 10 percent beef tallow at 22 and 25 percent protein levels. These re-
search workers reported an increase in growth rate at the 22 percent protein 
level. When fat was added to the 25 percent protein ration, there v.as a 
highly significant incriase in growth rate and an eight percent improvement 
in :f'eed efficiency. 
Harms (1957) reported less total cooking loss, including evaporation 
and drippings, from broilers fad high energy diets. Donaldson et a.L ( 1956) 
fowid that as the ratio of energy to protein in the ration widened, the 
energy intake and carcass fat. dGposition were .increased and the water con-
tent of the carcass decreased. Siedl@r et al. (1955) reported no difference 
in eating quality oi' broilers fed choice brown or yellow grease; or No. 2 
tallow. 
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The literature indicates that the addition of fat at low levels 
to high protein diets impaired growth and feed efficiency, and that 
high levels of fat added to high protein diets improved growth and feed 
efficiency. -When -low .. le.v:els .of fat we.re added to- relatively low protein 
diets, there was an improvenM>rit 'in feed efficiency. .• 
Studies on th& effect of energy on carcass quality showe_d that 
broilers fed high energy rations tended to deposit more carcass fat than 
those receiving rations lower in energy. There was also some indication 
of less total cooking loss, including evaporation and drippings, from 
broilers fed high energy diets. No noticable difference in eating quality 
has been demonstrated in broilers fed different grades of animal fats. 
Much has been said about the economic value of added fat in relation 
to its ability to improve feed efficiency and, in some cases, rate of 
growth. Vary li~tle research has been done to determine the true economic 
advantages resulti~ from the addition of fat to broiler rations. This 
study, herein reported, was conducted to determine if added fat materially 
increased returns to the produce~. In addition,the effect of different 
levels of fat on carcass quality, as measured by carcass fat deposition, 
was also studied. 
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GENERAL PROCEDURE 
Thli study consisted of four trials in which broiler chicks werg 
grown on th@ floor to nine weeks of' age" Trial one was conducted in the 
spring, trial two in thi swiuner and trials three and four in the wintero 
Broiler chicks were randomly assorhd into lots and fed rations contain-
ing protein lev@ls ranging from 21 to 26o9 percent with added fat levels 
of 0,-5.9 10 and 1, percento Body weights and feed consumpt.ion W4lre rg-
corded at regular intervals in order to measure feed conversion and body 
weight gaino Random samples of broilers W!ire selected from each treat= 
ment for proc~ssingo Specific gravity measurements were recorded to 
determine if the added fat increasEiJd the carcass fat depositiono 
At the close of each trial a random sample of males and females 
was taken from each loto These birds were weighed, New York dressed and 
placed in water=filled chilling tanks under refrigeration to coolo 
Viscera were removed by opening the carcass down the backo The evisce-
rated carcass, mi.nus giblets, was weighed in air; then its weight in water 
recordedo Ca.rlil was taken to open the body cavity of the carcass in water, 
in order to remov~ any air pocketso From this specific gravity measure= 
ment, an @stimatEi) of carcass fat deposition was made using the method 
developid by Rathbun. and Pace (1944) o Specific gravity was calculat@d by 
using the following formula~ (4;.ii;.,~~L~- _,._, 
(air weight-wat.or weight) 
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To present the data contained in this study in a more concise 
manner the fat-protein combination used will be abbreviated. The abbrev-
iations will contain two numbers. The first number will represent the 
percent of added fat in the ration. The second number will represent 
the percent of protein in the ration. For example, (0-22) would be a 
ration containing zero percent of added fat and twenty-two percent of 
prot~in. 
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TRIAL I 
Procedure 
Six htmdred sexed day-old (New Hainpshire x Silver Oklabar) chicks 
from the Oklahoma Agricultural Experiment Station, were randomly distri-
buted into twelve lots consisting of twenty-five males and twenty-five 
fGmalias§ Thlil chicks were wing banded., weighed at the age of one day and 
reared to nine weeks of agliil in a radiant heated brooder house. 
Ten experimental rations (Table II) were formulated with four added 
fat levels (O, 5, 10, and 15 percent) and three protein levels (22., 24, 
and 26 percent) and fed ad libitum to the twelve lots. A graphic design 
-
of these combinations is shown in Table I. The combinations (0-26) and 
(15-22) were not used in this study. Combinations (0-22) and (15-26) 
were replicated and all othir combinations used in this trial were fed 
to individual lots. 
TABLE I 
TRIAL ONE - TREATMIDNT COMBINATIONS 
J Added Fat 0 2 10 l2 Protain 
22 x-J} X X 
~4 X X X X 
26 X X ~~ 
{~:r~plica:t,d 
-combination deleted 
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Body waights and feed consUinption were recorded for each lot at 3, 
6, 7, 8, and 9 weeks of ago. The birds were individually weighed at 3, 
6, and 9 weiiiks, and group weighed by sex at 7 and 8 weeks o 
TABLE II 
TRIAL I - COMPOSITION OF RATIONS 
" 
Ration 0-22 · - · 0.:.24 5:-22 · · ~~-~ ~-26-~ ~- io~.22 10-24 10-26 15-24 l~-26 
,r, 
. - . - - . ~ - - - - - - - - - - . - - - - - -
Ingr•dicnts f)!rcent of diot _ 
- . --- -- -· -
Ground yellow corn 
Pulverized oats 
Dehydrated.alfalfa 
:meal (17% protein) 
Soybean oil· ·.meal 
{44% protein) 
-. 
l(enhaden fish meal 
{6CI/, prot0in) 
~ 
Dried-Fish solubles 
. 
Meat & bone scrap (50% protein) 
, 
Dried brewers yeast 
Dried whey 
52.3 
-
5.0 
2.0 
22.5 
5.0 
3.0 
;3.0 
3.0 
2.0 
45.2 
5.0 
2.0 
27.0 
6.0 
3.0 
3.6 
3.6 
2.4 
47.3 40.2 
5.0 5.0 
2.0 2.0 
22.5 27.0 
5.0 6.0 
3.0 3.0 
3.0 · 3.6 
3.0 3.6 
2.0 2.4 
33.1 
5 .. 0 
2 .. 0 
31.5 
7.0 
3.0 
4.2 
4.2 
2 .. 8 
42.,3 
5.0 
2.0 
22.5 
5.0 
J.O 
3.0 
3.0 
2.0 
35.2 28.l 
5.0 5.0 
2 .. 0 2 .. 0 
27.0 31..5 
6.0 7.0 
3.0 3 .. 0 
3.6· 4.2 
3.6 4.2 
2.4 2.8 
30.2 
5.0 
2 .. 0 
27 .. 0 
6 .. 0 
3.0 
3.6 
3.6 
2.4 
23.2 
5.0 
2.0 
31..5 
7.0 
3.0 
4.2 
4.2 
2.8 
Dicalcium. phosphat• 
Salt 
Vitamin supplement 
VC-55 *l. . 
Trace~neral mix*2 
Nicarbazin*3 
Fat*4 
Choline supple.ment*5 
Calorie protein ratio 
(metabolizable energy) 
- .. - - - - . - - -
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
0~5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 
0.05 0.05 0.05 0.05 0.05 0.05 0 .. 05 0.05 0.05 · 0.05 
o.o o.o 5.0 5.0 5.0 10.0 10.0 10.0 15.0 15.0 
Q.l 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
56:1 49:1 62:1 · 55:l 49:l 69:l 61:l 54:l 67:1 59:l 
'° 
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FOarNOTES 
1. Vitamin supplement VC-55 provided the following quantities per 
pound of finished ration: Vit~ A 4,000, USP, Vit. D-3 2,000 ICU, 
rib,flavin 30 mgs., pantoth1mic acid 4.0 fugs., niacin 20.0 rugs., 
choline 300 mgs., Vit. B-12 3.0 mcrgs., procaine penicillin 2.0 mgs., 
wmadione J.O mgs~ 
2. Trace mineral mix contributed the following per pound of finished 
ration: manganese 27 ~5 mgs., iodine O .88 mgs., cobalt O. 59., iron 
18.3 mgs., coppar l.65 mgs., and zinc 1.52 mgs. 
3. Nicarbazin, Merck and Company, provid<id 56.75 mg. of active anti-
coccidial agent per pound of finished ration. 
4. Fat, Marco B-75, a feed grade fat prepared from cottonsEHid and soy-
bean oils. 
5. Choline adds 113.5 mgso per pound of finished ration, 
,. 
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Results, Trial I 
Average Gain 
At the 22 percent prot©in level, the data contained in Table III 
indicate a decrease in average gains to nine weeks for each 5 percent 
increase in added fat. Broilers fed ration ( 5-24) did not gain as well 
from the sixth to the nint.h W@ek, as thos~ fed rations (0-24) and . 
(10-24). Of the broilers f@d the 24 parcEimt protein rations, those re-
c®i ving ration (5-24) made th(il best gains to three weeks of age.· Broilers 
fed ration (10-24) made the best gain from the sixth week to th@ close of 
th<a trial, of any broilers fed the 24 percent protein rations~ Broilers 
fed ration (15 ... 24) made bettir gains than those fed rations (0-24) and 
(5-24), except for the first three weeks of the trial. Broilers receiv-
ing the 26 percent protein rations made better gains when the added fat 
level was increas@d from 5 to 10 perci.mt. The increase to 15 percent of 
ad.d@d fat ,at thli 26 percent protein level, depr.issed growth in comparison 
to the broilers fed the (10-26) ration. Broilers fed the (10-26) ration 
made thliil best gains of all broilers in the trial, 1axcept for th<i first 
th;t\'~Hil WHks when those f@d ration (5-24) .made thra best gains. 
Average gains to nine Weiks, for broilers fid zero and five percent 
add.id fat, decreased with each inc:r@ase in parcent of protain in the 
ration. Tht broilers :rec(lliving 10 and 15 percent, added fat gave increased 
averag@ gains to nine weeks .for each increas1a in protein level. 
Analysis of varianci of averaga gains to hini weeks (Table IV) 
ind.icates they were significa.n·tly different, .05 con.f'idsnoe lGv0l, due to 
protein level and fat-protein interaction. Th@ dif i'erences in average 
gains l:.o nin0 wuks dus to the percent of added. fat wer~ signific1mt at 
12. 
the .25 confidence level. Duncan's multiple range test at the .05 
confidence level indicates that the significant differences in average 
gains we·r~ between broilers fed rations (10-26) and (15-26) and those 
flild (10-22), as shown in 'l'able V. A dusty, light green growth developsd 
in the litt,er after the third week of the trial in th@ p@n containing 
broilers fed ration (10-22). No attempt was made to identify this 
growth, and it is not known if it had any adverse effect on the response 
of the broilers in that pen. Because of this unexplained environmental 
factor, it ,is difficult to determine if the d1.fferences in average gains 
were due primarily to treatment effects. 
TABLE III 
TRIAL ONE - CUMULATIVE BODY WEIGHT GAINS OF BROILERS 
TO 3, 6, 7, 8, AND 9 WEEKS OF AGE, IN POUNDS 
Week .3 6 2 8 2 
Ration 
0-22 .5.31 l.570 2,040 2,440 2.856 
0-24 .533 l.580 2.039 2.419 2.798 
5-22 .552 1.415 1.817 2.255 2.735 
5-24 .580 1.4.39 l.8.3.3 2.233 2.672 
5-26 .522 l..364 1.723 2.141 2.607 
10-22 .527 1.080 1.432 1.851 2.343 
10-24 .552 1.664 2.110 2.499 2.901 
10-26 .570 1.668 2.129 2.577 2.981 
15-24 .519 1.597 2.081 2.599 2,898 
12-26 •218 1.62z 2.022 2.,211 2.2,22 
TABLE IV 
TRIAL ONE - ANALYSIS OF VARIANCE OF CUMULATIVE BODY WEIGHT 
GAINS FOR BROILERS TO NINE WEEKS OF AGE 
Sourcili of Variation di' M.S. F 
Protein 2 .100625 36.828 P<.05 
Fat 3 .053658. 1.963 P(.25 
Prot@in X Fat 4 .706105 25.836 P<.05 
Lots in Treatment (G1rror) 2 .002733 
TABLE V 
TRIAL ONE..:. DUNCAN'S MIJLTIPtE RANGE TEST, a0.5 CONFIDENCE LEVEL, OF 
CUMULATIVE BODY WEIGHT GAINS FOR BROILERS TO NINE WEEKS OF AGE 
p: 
Rp: 
2 
.318 
10-22 5-26 5-24 0-24 5-22 0-22 15-24 10-24 15-26 10-26 
RankGld Means~• 2.343 2.607 2.672 2.735 2.798 2.856 2.856 2.901 2.952 2.981 
~Any two mians underscored by the same linG are not significantly different. 
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Average W®ight 
Data contained in Table VI show a decrease in average weight to 
nine weeks for each 5 percent increase in fat when broilers were fid 
rations containing 22 p€1rcent protein. The average weights for broilers 
fed 24 percent protdn di.ats did not follow a smooth patt@rn with 0ach 
5 percent increas61 in added fat. Broilers fed ration (5-24) did not 
w@igh as much as those fed ration (0-24). However, during t.be first three 
weeks of the trial, broilers fed ration (5-24) had as good average weight 
as those fed ration (10-26)0 Broilers receiving ration (10-21+) had bettor 
averaga weight than thos@ fed rations (0-24) and (5-24). Broilers fed 
ration (15-24) did not have as good average weight as those fed ration 
(10-24) until the eighth and ninth weliks at the close of the nine week 
trial, broilers r@ciiving rations (15-24) and (10-24) had equal average 
weights. 
TABLE VI 
TRIAL ONE·- CUMULATIVE BODY WEIGHT OF BROILERS TO 
3, 6, 7, 8, AND 9 WEEKS OF AGE IN POUNDS 
Week 3 6 7 8 9 
Ration 
-
0-22 .62 1.67 2.13 2.53 2.94 
0-24 062 L67 2.13 2.51 2.88 
5-22 .64 1.50 L90 2.34 2.6; 
5-24 .6; l.52 1.92 2 • .32 2.75 
5-26 .61 lo45 l.81 2.23 2.70 
10-22 062 1.16 1.49 1.9.3 2.1~3 
10-24 ~64 l.75 2.21 2.59 2.99 
10-26 065 1.75 2.21 2.66 3.07 
15-24 .61 1.69 2.17 2.60 2.99 
12-26 ~61 L82 2.19 2.60 3.0,5 
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Broilers fed ration (5-26) did not have as large an average weight 
as those fed rations (10-26) and (15-26)0 Broilers receiving ration 
(10-26) had the largest average weight of those fed the 26 percent protein 
d.iets, except at the sixth week. Broilers fed ration (15-26) had the 
largest avQrage weight of all birds in the trial at six weeks of age. 
Broilers fed the zero percent addQd fat rations maintained equal 
average weights through the sav(rmth week of th61 trial. During thli eighth 
and ninth weeks broilers receiving the (0-24) ration did not have as 
largi an average weight as those fed ration (0-22)., Tha average weight 
of broilers fed 5 perclint added fat 1rvas improved when protein ·was increased 
from 22 to 24 percent. However, during the eighth week broilers fed 
ration ( 5-22) had a slightly larger average weight than thosli fed ration 
(5-24). Broilers receiving the (5-26) ration did not have as large an 
average W®ight to the eighth week as those fed rations ( 5-22) and ( 5-24) o 
At nine weeks of age broil$rs fed ration (5-26) had a. larger average 
weight than those f@d ration (5-22). Each increasi in the protein level 
of the ra:tir:m gave equal or improved average 'Wlilight wh<m bl"oilors wcr!il 
fed rations which contained 10 or 15 percent o! added fat. During the 
initial thru Weaks oi' the trial, broilers fod the ZQro and five ,t:H.1:rcent:. 
addid fat rations had better a.veragli'i we.lights than those fod the 15 parc,.mt 
added fat rations., From the sixth week to th.s closa of the trial., broilem 
fed rations (15-24) and (15-26) had better averaga weights than those fed 
rations (0-22), (0-24), (5-22), (5-24), and (5-26). 
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Feed Conversion 
When the percent of protein was kept constant, each 5 percent in-
cr~ase in fat improved feed conversion, as shown in Table VII. There 
were some exceptions to this at differ@nt WHks of the trial but in 
. general it was true. The major exception was in the pen where broilers 
war@ f~d ration (10~22). As mentioned earlier, this pen developed a 
dusty, light green growth in the litter and its effect on the performance 
of those broilers is not known. 
Broilers fed ration (0-22) utilized feed more efficiently tban those 
fed ration (0-24). However, broilers fed ration (0-24) had a better feed 
.conversion at six weeks than those fed ration (0-22). From the sixth to 
eighth week of the trial, broilers fed ration (5-24) had better or equal 
feed conversion than those fed--ration;.(5"'.'22). Broilers .fed ration--(5-26) 
converted feed less efficiently througb.out the trial thar{ 'those fed rations 
(5-22) and (5-24). 
With each increase in the percent of protein at the 10 and 15 percent 
added fat levels, there was a corresponding i@provement in feed conversion~ 
One exception was found at the third week when broilers fed ration (15-24) 
had a better feed conversion than those fed ration (15-26). 
Results of the analysis of variance procedure, as shown in Table VIII, 
indicates there was no significant difference in feed conversions due to 
the percent of protein in the ration. However, feed conversions are signifi-
cantly different: at the .005 con.fide.nee level, due to the leyel of added 
fat in the ration. The effect of fat-protein interaction on differ@nces in 
feed conversion was significant at tha .05 confidence level. Duncan's 
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multiple range test at the .05 confidenc~ level, indicates that feed 
conversions resulting from feedi~ 15 percent of added fat were signifi-
cantly better than those obtained from feeding lower percentages or no 
added fat, as seen in Table IX. 
TABLE VII 
TRIAL ONE - CUMULATIVE FEED CONVERSIONS OF BROILERS TO 3, 6, 7, 8, 
AND 9 WEEKS OF AGE, IN POUNDS OF FEED PER POUND OF GAIN 
Week ,6 2 .. 8 Ration )', 
0-22 l.98 2.50 2.54 2.67 
0-24 2.06 2.49 2.59 2.74 
5-22 1.84 2.48 2.52 2.59 
5-24. 1.92 2.46 2.48 2.59 
5-26 2.05 2,53 2.60 2.67 
10-22 L.89 2.77 2.65 2.65 
10-24 l.84 2.17 2,27 2,40 
10-26 1.77 2.19 2.24 2.33 
'' 
15-24 l.80 2.12 2.11 2,25 
15-26 1,82 · 
I. I 2.07 2.12 2,24 
TABLE VIII 
TRIAL ONE - ANALYSIS OF VARIANCE OF CUMULA.TIVE FEED 
CONVERSIONS FOR BROILERS TO NINE WEEKS OF AGE 
Source of Variation df M,S, F 
Protein 2 .00045 2.25 
Fat 3 .12527 626.35· 
Protein X Fat 4 .00380 19.00 
Err gr 2 .00020 
·~ 
2.81 
2.88 
2.65 
2.69 
2.71 
2.61 
2.57 
2.48 
2.36 
2.35 
P(,005 
P< .. 0.05 
P(.05 
p: 
Rp: 
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TABLE IX 
TRIAL ONE - DUNCAN I S MULTIPLE RANGE TEST, .05 CONFIDENCE LEVEL, OF 
CUMULATIVE FEED CONVERSIONS FOR BROILERS TO NINE WEEKS OF AGE 
2 
.09 
15-26 15-24 10-26 10-24 10-22 5-22 5-24 5-26 0-22 0-24 
Ranked Means 
Conversions-:~ 2.3.5 2.36 2948 2.57 2.61 2.65 2.69 2.71 2.81 2.88 
~t-Any two .feed conversion underscored by the sam(!) line a.re not significantly 
different. 
Carcass Fat Deposition 
The data. shown in Table X indicate that more carcass fat was deposited 
as the added fat content of the ration was increased from zero to ten per-
cent. Broilers fed tho rations which contained 15 percent o.f' add fat did 
not deposit as much carcass fat as those fed the rations which contained 
10 percent of a.dd@d fat. Tho data contained in Table X are averages of the 
specific gravities for broilsrs fed each of the four added fat levels used 
in this trial, 
TABLE X · 
TRIAL ONE - MEAN SPECIFIC GRAVITIES OF NINE WEEK OLD BROILERS FED 
DIETS CONTAINING O, 5, 10, AND 15 PERCENT OF ADDED F'AT 
Percent Add•d Fat 
S_eecific Grs.vit.y 
0 
1.0710 
10 
l.0626 
15 
l.0636 
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The differences in specific gravity means due to added fat level 
were significantly different at the .005 confidence level, as shown in 
Table XI~ Significantly greater fat deposition was observed for the 
broilers fed thG 10 and 15 p@rcent add!i3d fat rations than for those fed 
the zero and five percent added fat rations, Table XII. 
TABLE XI 
TRIAL ONE - ANALYSIS OF VARIANCE OF MEAN SPECIFIC GRAVITIES OF NII\i1E WEEK 
OLD BROILERS FED mgrrs CONTAINING O, 5, 10, AND 15 PERCENT OF ADDED FAT 
Source of Variation 
Starve-if 
Fat 
Error 
df 
2 
3 
6 
.. 000015955 
.000056853 
.,000001443 
F 
11.057 
39~400 
*This portion of the analysis pertained to another experimento 
TABLE XII 
TRIAJ, ONE: - DUNCAN I S MULTIPLE RANGE TEST" .. 05 COl'JFIDENCE LEVEL,. OF 
M;EAJ,IJSPECIFIC GRAVITIES OF NINE WEEK OLD BROILERS FED DIETS 
: '. CONTAINING O .{ 5, 10, AND 15 PERCENT OF ADDED FAT 
Rank(i d Means!~ 
2 
10% 
L0626 
3 
000382 
15% 
4 
000392 
5% 
1.0702 L0710 
i} Any two means undGirscorEJd by the same line are not significantly different," 
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TRIALS II AND III 
~rocedu.n 
Six hundred sexed., day-old broiler chicks were randomly divided into 
twelv13 lots consisting of tw6inty-five males and twenty-five females each. 
The chicks were wing banded, weighed at one day-old and roared to hint weeks 
' ' 
of age in a radiant heated brooder ho~se. 
Six rations as shown in Table XIV., were fed Wi, libitµm to the twelve 
lots. Four experimental rations war• developed containing four added fat 
' ' . . 
levels (O., 5, 10,.and 15 percent) and £our protein levels (21., 22.8., 24.7., 
and 26.2 percent). , Each of the rations was i'ormu.la.ted to have a C/P ratio 
of 60 calories of metabolizable energy per one percent of protein per pound 
. . . 
of feed. The· other two treatments (Ex 52 and Ex 54) 1 Viera standard. broiler 
. . 
rations which have been developed at the Oklahoma Agricultural Experiment 
Station. Table XI.II shows a graphic illustration of the added fat-protein 
oombinations.ustd in these trials, 
TABLE XIII 
TRIAL TWO ... TRIATMENl' COMBINATIONS 
i Ad,_d,t,d Fat 0 5 10 15 I Protein 
21 X 
22 X 
24 X 
26 X 
The brooder house w~s divided into two, six lots, blocks with the 
six treatments randomJ..v distributed in each block. 
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Feed Conswnption and individual body weights were taken each week, to 
nine WHks in trial two. Group weights without regard to sex and feed con-
sumption were taken at 4, 5, 6, 7, and 8 weeks in trial three. The birds 
were weighed individually at the ninth w@ek~ 
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TABLE XIV 
TRIALS II AND III RATIONS 
Ration 0~21 5-22 10-24 15-26 Ex 52 Ex 54 
Ingredients P61rcent of Diet 
Grom1d yellow corn 5608 4508 34ol 23o2 56.0 5600 
Pulverized oats 5 .. 0 5.0 5.0 5.0 5.0 5.0 
Dehydrated alfalfa 
meal (17% protein) 2.0 3.0 2.0 2.0 2.0 2.0 
Soybean oil meal 
(4/.flo protein) 18.0 24.0 25.5 34.0 22.5 14.5 
Menhaden fish meal 
( 60% protein) :5 .o 5.0 7.0 6.o 5.0 12.0 
Dried fish solubles 3.0 3.0 3.0 3.0 o.o 2.0 
Meat and bone scrap 
(50% protein) 3.0 3.0 4.2 3.6 3.0 2.0 
Dried brewer's yeast 3.0 3.0 4.2 3.6 3.0 2.0 
Dried whey 2.0 2.0 2.8 2o4 2.0 2.0 
Dried butyl solubles o.o o.o o.o o.o o.o o.o 
Di-calcium phosphate 1.5 1.5 1.5 1.5 1.5 1.5 
Salt 0.5 0.5 0.5 0.5 0.5 0.5 
Vitamin supplement*1 0 .. 5 0.5 0.5 0.5 0.5 0.5 
Trace mineral mix*2 0.05 0.05 0.05 0.05 0.05 0.05 
Nicarbazine·lf 3 0.05 0.05 0.05 0.05 0.05 0.05 
Fat*4 o.o o.o o.o o.o o.o o.o 
Cholineif5 0.1 0.1 0.1 0.1 0.1 0.1 
dl-Me thionineo* 6 o.o 0.05 0.05 0.05 o • .o o.o 
Calorie protein ratiol}7 
(metabolizable energy) 60:1 .60:1 60:1 60:l 59:l 58:l 
FOOTNOTJS 
Trials II and III 
1. Vitamin-supplement VC-55 adds the following per pound of finished 
ration: vit. A 4,00 USP, vit .. D-3 2,000 ICU:, ribo.flavi:n 3.0 mgs., 
pan totheni'c acid 4 .O mgs., niacin 20 .O mgs., choline 300 mgs., 
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vit. ~12 3.0 mcrgs., procaine penicillin 2.0 mgs., m.enadione 3.0 mgs. 
2. Trace IQ.ineral mix provided the following per pound of finished ration: 
manganese 27.5 mgs., iodine 0.88 mgs., cobalt 0.59 mgs., iron 18.3 mgs., 
copper 1.65 mgs., .and zinc 1.52 .mgs. 
3. Nicarbazine, Me~ck and Company, adds 56.75 mgs., of active anticoecidial 
agent per pound of finished ration. 
4. Fat, Marco B-75, a feed grade fat prepared from cottons@ed and soybean 
oils. 
5. Choline to_ add 113.5 mgs. per pound of finished ration. 
. . . 
6. dl-Methionin• to add 113.5 mgs. of available dl-methionine. 
Results, Trial II 
Data presen~ed in Table XV indicate that broilers fed the (0-21) 
ration made the smallest average gains for the nine w@ek trial. These 
broilers did have better gains than those receiving the (5-22) diet, at 
three, four, and six weeks, and those fed the (15-26) ration at three, 
four, five, six, and seven weeks. 
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Birds fed the (5-22) r,~tion had better average gains than those fed 
ration (15-26), excluding the first week. After the first week, broilers 
receiving ration (10-24) made ~ncreased average gains over the broilers 
fed the other three added fat diets.. The broilers receiving ration 
(15-26) made the best gain the first week, after which they declined in 
relation to the other broilers with some recovery during the eighth and 
ninth weeks. 
Broilers fed Ex 52 gave better gains at the end of the nine week 
trial than those fed the zero and fifteen percent added fat rations. 
The second best gains for the second through the sixth week were made by 
birds receiving Ex 52, when they began to decline in comparison with the 
other lots. 
The broilers receiving Ex 54 made nominal gains the first week then 
produced the best average gains of all birds up to the conclusion of the 
trial. 
Data contained in Table XVI show that average gains to nine weeks ware 
significantly different at the .05 confidence ltvel due to treatment effects. 
Duncan• s .multiple range test a.t the .05 confidence l,nel., indicate that 
broilers fed rations Ex 54 and (10-24) made significantly better gains than 
thosa fad. ration (0 ... 21), Table XVI. 
• 
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TABLE XV 
TRIAL TWO-· CUMULATIVE BODY W~IGHT GAINS OF BROILERS 
FROM ONE TO NINE WEEKS OF AGE, IN POUNDS 
Week l .2 3 4 5 6 7 8 9 
Ration 
0-21 .107 ,,272 .501 .787 1.019 1.319 1.638 1.804 2.261 
5-22 ~121 ®295 ~498 ~765 1.009 1.329 1.647 1.950 2.400 
10-24 .118 .295 .. 509 .783 1.041 1.352 1.711 L976 2 .. 421 
15-26 .125 ,,284 .500 ~732 0966 1.268 1.597 1.890 2~318 
Ex 52 .118 .303 .528 .799 1.041 1.365 1 .. 678 1.972 2.389 
Ex 54 .117 ~306 __ !.22.2 .868 1.119 1.472 L:Z:66 l.974 ,~ 104 
',!,-"~ -
TABLE XVI 
TRIAL TWO - ANALYSIS OF VARIANCE OF CUMULATIVE BODY WEIGHT 
GAINS l"Oli BROILERS TO NINE WEEKS OF AGE 
Source of Variation df ,M.,S. F 
Replications l .0092L~3 2.65 P< .. 250 
Treatments 5 .022098 6.34 P<.05 
;Error 5 .03484 
TABLE XVII 
TRIAL TWO - DUNCAN I S MUL'I'IPLE RANGE TES'!'"' .-Ofi CONFID~NGE LEVEL, OF 
CUMULATIVE BODY WEIGHT GAINS FOR BROILERS TO NINE WEEKS OF AGE 
p: 2 
Rp: ~151 
0-21 
2.261 
3 
.156 
15-26 
2.318 
4 
.,158 
Ex 52 
2.389 
5 
.,159 
5-22 
2.400 
10-24 Ex 54 
2.454 
i} Any two means underscored by the sa.me line a.re not significantly different. 
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Ave rage Weight, 
The average weights contained in Table XVIII follow a pattern 
similar to that found for average gains. Broilers fed ration (0-21) had 
the lowast average weight of all birds at the close of the triaL However, 
broilers f@d the (0-21) ration had better average w~ight than those fed 
rations (5-22), (10-24), and (15-26), at the end of the fourth week; rations 
(5-22) and (15-26), at the end of the fifth week; and ration (15-26) at the 
end of the sixth and seventh weeks. Broilers fed ration (5-22) had better 
average weight than those receiving the (0-21) ration, except at· the fourth 
and fifth weeks. The broilers fed ration (5-22) also had better average 
weight at, the second and the fourth to ninth WHks, than those fed ration 
(15-26). 
After the fourth WF.Bek broilers receiving the (10,..24) .ration had the 
best average weight of all broilers fed the added fat rations. The broilsrs 
fed ration (15-26) had the best average weight the first week, after which 
they declined in relation to the broilers fed the other rations in the trial. 
Broilers receiving the Ex 52 ration had better average weight, from 
the second to the sixth week., tha.n thos6l fed the added fat rations. From 
the sav,nth to the ninth WHk, broilers fed ration Ex 52 did not have as 
good average weight as broilers .f'~d ration (10-24). Broilers fed. ration 
Ex 54 had a. nominal .first week average weight., aft,(!lr which they had the 
la.rgast average weight of all birds in the trial. 
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TABLE XVIII 
TRIAL TWO= CUMULATIVE BODY WEIGHT OF BROILERS 
FROM ONE TO NINI\: WEEKS OF AGE, IN POUNDS 
W@ek l 2 
. ~ 4 5 6 7. 8 9 
Ration 
0-21 .201 .366 c594 .. 881 Lll2 1.413 L732 L899 2.363 
5-22 .,215 .392 ~595 ~862 1.106 1~425 1.743 2c046 2.471 
10-24 .210 .J89 0602 .876 1.134 L446 L805 2.070 2.514 
15-26 .. 221 .. J81 .,596 .828 1.074 L365 l.694 1.986 2~414 
Ex 52 .211 .396 .621 .894 1.133 L458 1.771 2.064 2.481 
Ex 54 .213 .401 ,,649 • 9!±,6 . 1.212 L;z70 1.864 2.071 2.552_ 
Feed Conversion 
Th@ broilers fed ration (0-21) utilized feed less efficiently than 
those fed the other rations in the trial., as indicated in Table XIX.. How-
ever, broilers fed the (0-21) ration _did utiliz@ feed more efficiently the 
first and third we€1ks than those fed ration (5-22). Broilers fed ration 
(.5-22) had a better feed conversion than those fed ration (0-21) at the 
second and the fifth to nintt-1 weeks, and ration Ex 54 the eighth and ninth 
weeks,, 
E...xcept for the fourth, fifth and sixth weeks, broil€!rs fed the (15-26) 
ration had the best f@ad conversion of all the broilers in the triaL 
Broilers fed ration Ex 52 bad a b®tter feed conversion each week of the trial 
than those receiving rations (0-21) and (5-22)" During th@ second Wlilek 3 
broilers fed ration Ex 52 had a better feed conversion than those fod rations 
(10-24) and Ex 540 Broilers receiving ration Ex 52 .bad a better feed con-
version than those fed ration (15-26) during the fifth week of the triaL 
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On the seventh, eighth and ninth weeks, broilers fed ration Ex 52 had a 
better f•ed conversion than those receiving ration Ex 54. 
The broilers fed ration Ex 54 had the best feed conversion from the 
third to the sixth week of all the broilers in the trial. Excluding the 
first week, broilers receiving the Ex 54 ration had better feed conversion 
than those fed ration (0-21). Broilers fed ration Ex 54 had a better feed 
conversion the second and seventh weeks than thosQ fed ration (5-22). 
TABIB XIX 
TRIAL TWO - CUMULATIVE FEED CONVERSIONS OF BROILERS FROM ONE '1'0 
NINE vVEEKS OF AGE, IN POUNDS OF FEED PER POUND OF GAIN 
~eek l 2 3 4. 5 6 7 8 9 
Ration 
0-21 1..64 1.81 1.94 2.00 2ol9 2.29 2.42 2.70 2.65 
5-22 1.81 1.67 1.97 2.00 2ol7 2.24 2.35 2.46 2.48 
10-24 1.57 1.70 1.86 1.93 2.07 2ol6 2.26 2.39 2.39 
15-26 L29 1.55 1.78 L90 2.11 2.17 2.26 2.35 2.33 
Ex 52 1.60 1.60 1.86 1.95 2.10 2.19 2.31 2.43 2.45 
1.68 1.62 .. L78. :1.86 ,, ···2~06: .. . ' Ex 54 2.15 .2 .. 33 · '2.51 2.49 
Th• i'Hd conversions for each treatment wers found to be signifi-
cantly different at the .025 confidenco level., Table XX. 
i' 
Duncan's multiple range test (at the .o; coni'ideno1 level) indicated 
that the feed conversion for the (0-21) treatment was significantly diffe-
rent from those for the other treatment as seen in Tabl• :XXI. 
TABLE XX 
. TRIAL TWO - ANALYSIS OF VARIANCE OF CUMUIATIVE FEED 
CONVERSIONS FOR .BROILERS TO NINE WEEKS ,OF AGE . 
Source of Variation. 
Replications 
Feed Conversion 
Error 
l 
5 
5 
TABLEXXI 
.02356 
.00278 
F 
29 
P(.025 
TRJ:AL TWO - DUNCAN'S MULTIPLE RANGE TEST, 005 CONFIDENCE LEVE~, OF 
. ··.CUMUIATIVE FEED CONVERSIONS FOR BROILERS _NINE w,EEKS OF AGE 
p: 2 3 4 5 
Rp: .135 • 139 .141 .142· ... 
15-26 10-24 Ex 52 5-22 Ex 54 0-21 
Ranked Means* 2 .. ;33 2.22 2.~5 .2.48 2.49 2.65 
.. <.'. ''' •.• ''" '•<'•••'I> 
*Any two means underscored by the S/3..llll!) line are not significantly different. 
Carcass Fat Deposition 
The specific gravity m.@ans presented in Table XXII indicate that each 
five percent increase in added fat from zero to ten percent:. gave a very 
slight incr,e.se in carcass .fat dtposition. Th• broilers fed ration (15-26) 
deposited only slightly less carcass fat than those fed rations (5-22) and 
(10-24). Broilers receiving rations Ex 52 and Ex 54 deposited carcass fat 
in about the same amounts as those f'ed ration ( 0-21). Tha d.ata. in Table 
XXIII indicate that the specific gravity means for each treatment were 
significantly different at the .2; con.fidence l•~•l• 
TABLE ID! 
TRIAL TWO - Ml!:AN SPECIFIC GRAVITIES·OF NINE WEEK OLD BROILERS 
. FED RATIONS CONTAINING O, 5, 10, AND 15 PERCENT ADDED 
FAT AND STANDARD RATIONS EX 52 AND EX 54 
30 
Percent ~dded Fat 0 5 10 15 Ex 52 .Ex 54 
Specific Gravity 1.0646 1.0624 1.0622 .. 1.0629 1.0643 1.0632 
TABIE XXIII 
TB,IAL TWO - ANALYSIS OF VARIANCE OF MEAN SPECIFIC GRAVITIES OF NINE 
WE.EK OLD,BROILERS FED RATIONS CONTAINING O, 5,-101 AND 15 
PERCENT OF ADDED FAT ANP _STANDARD RATIONS EX 52 AND EX 54 
Source of Variation df M.S."' F 
Replicate l .0001827 70070 P< .. Ol 
Specific Gravity 5 .00003918 1.516 P<.25 
.. 
Error . . .. llJ. . .0000228~ 
Results, Trial III 
Average Gain 
The data contained in Table ~ show that the broilers fed ration 
(0-21) made ths smallest gain of all the broilers in th• trial. Broilers 
.. .~ . 
fed ration (5-22) ma.de larger gains from the sixth to the ninth week than 
those fed ration Ex 54. 
From the fifth to the seventh wsek and at the ninth week, broilers 
fed ration (5-22) made better average gains than those fed ration Ex 52. 
Broilers fed r~tion (10-24) made the largest gains throughout the 
trial in comparison to the broile·rs· fed the· other· .rations .• · Broilers fed 
' ',• . ' ' ' 
ration (15-26) ma.de better gains., e>xeluding the ei,ghth w~·ek; than .those ff!ld 
ration (5-22). With the exception of the fourth and th• eighth weeks., 
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broilers fed ration (15-26) had better gains than those fed ration Ex 52. 
Broilers fed ration (15-26) made better gains from the fifth to the ninth 
week than thos• receiving the Ex 54 ration. 
The broilers fed rations Ex 52 and Ex 54 made better gains to the 
fourth week than those fed rations (0-21), (5-22), and (15-26). After 
this period, broilers fed ration Ex 52 made better gains at eight weeks 
than those fed rations (5-22) and (15-26). 
. Week 
Ration· 
0-21 
5-22 
10-24 
15-26 
Ex 52 
Ex 54 
TABLE x:gv 
TRIAL THREE - CUMULATIVE BODY "WEIGHT GAINS OF 
BROILERS FROM FOUR TO NINE WEEKS .OF AGE 
4 .5 6 7 . .. 8 
.726 1.089 1.44.3 1 .. 869 2.267 
.779 1.170 1.550 2.011 2.474 
.e.32 1.244 l.654 2.079 2.55s 
.780 1.177 1.558 2.045 2.468 
.796 1.16.3 1.509 1.958 2.520 
.781 L,152 1.513 1.915 2.379 
9 
2.772 
2.945 
.3.015 
2.954 
2.870 
2.810 
The average gains for treatmehts were significantly different at the 
.25 confidence level, Table rJJJ. 
TABLE XXV 
T~vi!~~~A~~tis~io~iE:~~N~~Fw::~~I~~.~DY 
Source of Variation df M.S. F· 
Replications 1 .000024 
Treatments 5 .031768 2.57 P,25 
Rep X Treatment (error) .. 5 .• 012324· 
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Average Wilight 
The data contained in Table XXVI show that the broilers fed ration 
(0-21) had the least averag® weight of all broilers in the trial. The 
broilers fed ration (5-22) had a better average weight during the fifth, 
sixth, seventh and ninth weeks, than those fed ration Ex 52. Broilers re-
ceiving ration (5-22) had better average weight from the fifth to the ninth 
we@ks than those fed ration Ex 54. 
The best average weight throughout the trial was made by broilers fed 
ration (10-24). Broilers fed ration (15-26) had a better average weight, 
excluding the @ighth week, than those fad ration (5-22). Broilers receiving 
ration (15-26) had a larger averag@ weight the fifth, sixth, s®venth, and 
ninth weeks than those fed ration Ex 52. Broilers fed ration (15-26) had a 
better av~rage weight, throughout the trial than those fed ration Ex 54. 
The, broilers fed ration Ex 52 had a larger average weight throughout 
th~ trial than those fed ration Ex 54. At the fourth and @ighth weeks, 
broilers receiving ration Ex 52 had a better average weight than those fed 
rations (5-22) and (15-26). Broilers fed ration E~ 52 had a better average 
weight throughout thG trial than those fed ration (0-21). 
TABLE XXVI 
TRIAL THREE - CUMULATIVE BODY WEIGHT OF BROILERS 
FROM FOUR TO NINE WEEKS OF AGE 
·' ' 
Week 4 5 6 7 8 9 
Ration 
0-21 .816. L.178 1.533 1.959 2.357 2.861 
5-22 .871 1.262 1.626 2.104 2.567 3.038 
10-24 .. 922 1.335 1.744 2.170 2 .. 649 3.106 
15-26 0873 1.270 1.652 2.139 2.561 J.048 
Ex 52 .893 1.260 L.607 2.056 2.618 2.967 
Ex 54 e871 ·L242 1.603 2.000 . 2.469 2.901 
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Feed Conversion 
Data- contained in Table XXVII show that faed conversion was improved 
by each 5 percent increase in added fat. Broilers fed ration (15-26) had 
. L 
the best feed conversion of all broilers in the trial. The broilers fed 
ration Ex 54 had a better feed conversion throughout the trial than those 
fed ration (0-21). Exce·pt for the eighth week, broilers fed ration Ex 54 
had a better feed conversion than those fed ration Ex 52. Broilers receiv-
ing ration Ex.52 had a better feed conversion, the fifth and eighth weeks, 
than those fed ration (0-21). 
TABLE XX.VII 
TRIAL THI:lEE - CUMULATIVE FEED CONVERSIONS OF 
BROILERS FROM FOUR TO NINE WEEKS OF AGE , . 
We,k· · 
;l1ation 
4 2 6 1 8 2 
0-21 2.01 2.15 2.32 2.46 2.6.3 2.72 
5-22 1.92 2.15 2.20 2.32 . 2.44 2.56 
10-24 1 •. 85 L83 1.95 2.14 2.27 2.43 
15-26 1.76 L.83 1.93 2.04 2.22 2.40 
~ 52 2.02 2.11 2.36 2.48 2.50 2.74 
Ex 2~ 1.22 · 2.11 2.22· 2.41 2.23 2 .. 62 
. i 
The feed conversions to nine weeks for each-treatment were significantly 
different as seen in Table XXVIII at the .005 confidence level. Duncan's 
maltiple range test at the .05 confidence level, indicate that broilers fed 
rations (10-24) ahd (15-26) had significantly better feed conversions than 
~he broilers fsd the other rations, Table XXIX. 
TABLE XXVIII 
TRIAL THREE - ANALYSIS OF VARIANCE OF CUMULATIVE FEED 
CONVERSIONS FOR BROIIERS TO NINE WEEKS OF AGE 
Source of Variation 
Replications 
Treatment 
Error 
df 
l 
. 5 
5 
TABLE XXIX 
M .. S .. 
.00750 
.04510 
.00232 
F. 
19.42 
TRIAL THREE - DUNCAN'S MULTIPI& RANGE TEST., .05 CONFIDENCE LEVEL, OF 
CUMULATIVE FEED CONVERSIONS FOR BROILERS TO NINE WEEKS OF AGE 
p: 2 3 4 5 
Rp: .12.3 .127 .129 .130 
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Ranked Means* 
4 
2.40 
l 
2.72 
5 
2.74 
~t.Any means underscored by the same line a.re not significantly different. 
Carcass ·Fat Deposition 
The data contained in. Te.bl, m indicate that the amount of carcass fat 
deposited was increased by each i'ive percenti increase in added fat content 
of the ration. Broilers fed rations Ex 54 and Ex 52 d.ap6sited carcass fat 
' . 
in a.bout the same· amounts a.s tho st .fed ration ( 5-22). 
The specific gravity means for the treatments were significantly 
differ@nt at the ... 25 confidence ltvel, Table XIXI .. 
TABLE XXX. 
TRIAL THREE - MEAN SPECIFIC GRAVITIES OF NINE WEEK OLD BROILERS 
FED RATIONS CON'fAINING O., 5., 10, AND 15 PERCENT OF ADDED 
FAT AND STANDARD RATIONS EX, 52 AND EX 54, 
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Ration 0 5 10 15 Ex 52 Ex 54 
Specific Gravity 
_1.0651 lo06J7 1.0619 lo0590 1.0629 lo06J? 
TABLE XXXI 
TRIAL THREE - ANALYSIS OF VARIANCE OF MEAN SPECIFIC GRAVITIES OF 
NINE WEEK OLD BROILERS FED RATIONS CONTAINING O, 5, 10, AND 
15 PERCENT OF ADDED FAT AND STANDARD RATIONS EX 52 AND EX 54 
Source of Variation 
Replications 
Treatment 
Error 
di' 
l 
5 
53 
M.S. 
.000043 
.000027 
F 
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TRIAL IV 
Procedure 
Six hundred broiler chicks were housed in a gas.,-heated, tile br1Dodiar 
house as d~scribed in trials two and three. Group weights without regard 
to sex and feed consrunption were recoreded at 4, 5, 6, 7, and 8 weeks and 
individual weights on the ninth week~ 
The chicks were fed six experimental rations ad libitum~ Rations 
(10-26) and (15-26) used in this trial were the same as those shown in 
Table II. The standard ration was Ex 54 as shown in Table XIV. Birds in 
treatment one were fed ration (10-26). throughout the nine week trial. 
Birds in treatment two receivcad ration (15-26) throughout the nine week 
I 
trial. .Birds in treatment three were ftlld ration (10-26) for six weeks and 
ration (15-26) for the remainder of the nine week trial. Birds in treat-,, 
ment .four received Ex 54 throughout the nihe week trial. Birds in treat-
ment five receiveld Ex 54 for six WMks and ration (10-26) for the remainder 
of the nine week triai .. Birds in treatment six ware fed Ex 54 for six 
We(l)ks and ration (15-26) £or the rema.i.p.der of the nine week trial. The 
treatments were randomly e,s,signed t.o +ots a.s dGscribed in trials two and 
. .. ' ,, ·;r,·· . ,. -
three,, A graphic illustration c;:if the. treatment combinations is shown in 
Table XXXII. 
Troatmont 
·week:·,. : : . :. 
·l 
2 
3 
4 
5 
6 
7 
8 
9 
TABLE XXXII 
TRIAL FOUR - TREATMEN.r COMBINATION 
l 
(10-26) (15-26) (10-26) Ex 54 
It II 11 11 
II fl 
" 
It 
11 11 11 
n 
" 
11 II 
fl ti II II 
II 11 (15-26) II 
II It II II 
rt II .11 It 
Results II Trial IV 
- ' 
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6 
I 
Ex 54 Ex 54 
11 II 
II ti 
n u 
It II 
ti II 
(10-26) (15-26) 
II It 
II 11 
Th• change to th• finisher rations did not affeot the growth pattern 
established pri~r to their use in the trial, as shown in Tables XXXII 11 
XXXIV:, and XXXV. The broilers fed the (15-26) finisher ration throughout 
the trial made the greatest gains duri~ the trial and had the ~est feed 
conversion after the fifth week of all broilers in the trial. Broilers fed 
ra.tions (10-26) and (15-26) did not make as good gains after the fourth 
week as broilers fed ration (l0..26) throughout the trial. However, the 
broilers fed rations (l0-26) and (15-26) had an improved f••d conversion b; 
tho end of the trial over those fed ration (10-26) throughout the trial. 
Broilers receiving the Ex 54 and (10-26) rations made slightly better 
' -
gains by tpe end of the trial than those fed Ex 54 throughout the trialo 
Except .for the fifth week., broilers fed the Ex 54 and (15-26) :i;t9-tions ma.de 
38 
the poorest gains of all birds in the trial. Broilers fed Ex 54 plus the 
finisher rations had better feed conversions after the fifth week than thoS!1 
receiving Ex 54 throughout the triaL 
Broilers fed the (15--26) finisher ration throughout the trial or as 
a finisher did not deposit carcass fat as well as those fed the other rat-
ions used in the trial. The change to the (15-26) ration appeared to re-
duce carcass fat deposition. Broilers fed ration (10-26) throughout the 
trial or as a finisher had the greatest deposition of carcass fat of all 
broilers in the trial. 
TABLE XXXIII 
TRIAL FOUR - CUMULATIVE BODY WEIGHT GAINS OF BROII.ERS 
FROM. FOUR TO NINE WEEKS OF AGE., IN .POUNDS 
We•k . 4 . 5 .. ,6.,. 7 .e 2 
Ra.ti_ons 
! 
l0-26 .816 1.19.3 1.526 1.941 2.414 2.913 
l5-.26 .s7e l.2B7 1.6;0 2 .. 075 2.549 3.079 
l0-26 15 ... 26 .e.20 l.176 la466 1.916 2 • .312 2.s1, 
Ex ;4 .7;6 1.126 1 .. 490 l.S60 2 • .301 2.801 
Ex 54 l0-26 e75l l.060 16462 l.SJ9 2.300 2.S26 
Ex 2~ l,2-26 ·'.U~ 1.oz2 l!i~OJ l.SJ[2 2.262 2.1~0. 
Weeks 
Rations 
10-26 
15-26 
10-26 15-26 
Ex 54 
Ex 54 10-26 
Ex. 154 15-26 
TABLE xxnv 
TRIAL FOUR - CUMULATIVE BODY WEIGHT OF· BROILERS FROM 
FOUR TO NINE WEEKS OF AGE, IN POUNDS 
4 
.906 
.964 
.908 
0848 
.843 
.823 
5 6 7 
1.287 1.617 2.031 
1.373 1.737 2.161 
1.265 1.554 2.005 
1.218 1.582 1.952 
1.151 1.553 1.930 
,l.161, . 1..492 1.924. 
TABLE x:t.:I..V 
8 
2.505 
2.636 
2.401 
2,.393 
2.392 
2.~58 
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9 
3.004 
3.166 
2.964 
2.893 
2.918 
TRIAL FOUR - CUMULATIVE FEED CONVERSIONS OF BROILERS FROM FOUR 
TO NINE WEEKS OF AGE, IN POUNDS OF FEED PER POUND OF GAIN 
Week 
Rations 
10-26 
15-26 
10-26 15-26 
Ex. 54 
Ex 54 10-26 
Ex ,5/t 15-26. 
' 
4 
1.54 
l.59 
1.72 
l.93 
1.96 
5 
1.74 
1.76 
l.87 
2.11 
2.12 
l.92 
lo9l 
2.07 
2.23 
2.15 
TABLE XXXVI 
7 
2.07 
2 .. 05 
2.1a 
2.:39 
2.27 
8 
2.22 
2.17 
2.34 
2.52 
2.41 
9 
2 .. 36 
2 .. 29 
2.34 
2.59 
2o46 
2.47 
TRIAL FOUR - MEAN SPECIFIC GRAVITIES OF NINE WEEK OLD BROILERS 
FED .FINISHER RATIONS VS NON FINISHER RATIONS 
Ration l0-26 15-26 (10-26)15-26) Ex 54 Ex 54(10-26) Ex 54(15-26) 
Specific 
Gravit,? l.0612. .)..0640 .l.062~ 1~06J9 1.0622 1.0628 _ 
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The data in Tables XXXVII and XXXVIII indicate that the use of 
. ! 
finisher rations reduco the a.mount of net income after feed cost. In 
each treatment where a finisher ration was used, there was less return 
over feed cost in comparision to non-finisher treatments. 
The inconsistency of the data and ~oor design of the trial make it 
impossible to draw any definite conclusions as to the use of fat in finis-
her rations. At study in which more fat levels are used ~d more attention 
is given to protein requirements probably would give more conclusive 1vid~ 
ence for or against the use of fat in finisher rations. 
TABLE DXVII 
TRIAL FOUR - FEED CONSUUPI'ION, COST AND RETURN OVER FEED COST, 
NINE WEEK AVERAGE WEIGHTS., AT DI.FFERENTPRICE I.EVELS 
. . 
Feed Feed Live Price, Cents Per Pound 
Rations Constim tion Cost l l 20 21 22 
lbs. cwt 
10-26 I '6.89 5.71 14.6 17.6 20.6 2.3.6 26.6 
15-26 7.06 6.04 14,4 17.5 20.7 2.3.9 27.l 
10-26 15-26 6.91 5.ss 12.5 15.5 18.4 2lo4 24.4 
Ex 54 7.28 5.00 15.6 18.5 21.4 24.2 27 .. 1 
( 
Ex 54 l0-26 6.93 5.36 15.2 18.l 21.0 2.3 .. 9 26.9 
Ex l -26 6.ss 22.2 2 .o 
TABLE XXXVIII 
TRIU, FOUR - FEED CONSUMPI'ION, COST AND Rl:!."'TURNS OVER FEED COST 
FOR THREE POUND BROILER, AT DIFFERENT PRICE LEVELS 
/ 
Feed Feed . : Liv, Price,. Ctntf;l Per Pound 
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Ratios, Cons um. tion .. Cost 18. ,l 20 21 22 
. lbs. cwt cents er bird 
10-26 6.75 5.71 '1 15.4 18.4 21.4 24.4 27.4 
15-26 I 6.53 6.04; 14.5 17.5 20.5 23.5 26.5 
i 
l0-26 15-26 6.9s ;.as 12.9 15.9 1s.9 21.9 .24.9 
Ex 54 7.53 5.00 16.3 19.:3 22., 25.:3 28.3 
Ex 54 10--26 7 .13 5.36 15.7 1s.7 21.7 24.7 27 .. 7 
Ex 54 15-26 7.17 .S.52. 14.4 .17.4 20 .. 4 23 .. 4 26oJ+ 
DISCUSSION 
'l'his study confirmsd in general the work reported by Combs st aL. 
Donaldson 111t a~ Yacowitz, Sunde; Carver' e,t .al o :, an~; others. 
The addition of fat at low lsvels to high protein 94-~ts inhibited 
growth and feed efficiency. When low levels of fat were added to low 
42 
protein rations there was an improv@ml!.lnt in feed conversion and a slight 
incraase in growth rate. The greatest ben:elit derived from the addition 
of low levels of fat was improved feed utilization. 
High levels of fat can b• added to bal13.nco rations containing hig!l 
levels of prohin by maintaining recommended C/P ratios. Birds fsd 24 
and 26 percent protein diets made b@tter gains when 10 percent fat was 
added to th• diet o 
Th• addition of 15 percent fat to high protein diets resulted in 
the best fHd conversiono Wh~n 15 percent of fat was added to the high 
protein rations used in this study~ there was a reduction in rate of growth. 
Feed conversion was improved by each fl ve percent increase in added fat o 
In summer ~eather, broilers fed standard rations made as good gains 
as those fed rations to which fat had been addedo Faed conversion was im~· 
.. 
proved by the addition of fat to broiler rations during the summer, but 
rate of gro~th was much slower than in cool weathoro The ability of added 
-~ . ··'. ---~-·--· '. . . 
fat in broiler rations to improve growth rate was better expressed during 
the wintor,. but .f'e@d conv~rsion v1as much better during the sum1w,'lr 0 ,, 
Broilers fed ration Ex 54 made their best gains and feed conversions in the 
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sU'.mmer, while those fed ration Ex 52 did their best in the wint"er. Ex 54 
contained 23 percent of protein and .Ex 52 contains 22 percEmt of protein. 
'l'he ability of one ration to express itself better in o.n.e season of the 
'I ., 
year than another indicated that nutrient requirements may b• different 
from one season to anoth$r. 
There was no significant. difference in the a.mount 'of carcass fat 
deposit@d by broilers fed added fat rations or standard high energy rations. 
A slight improvement in carcass fat deposition was obtained when high levels 
of fat were added to broiler rations. Broilers fed low levels of fat or 
standard rations deposited carcass fat in about equal amounts. 
The addition of fat, as an energy source, to broil~r rations has re-
sulhd in bett~r .hod utilization and greater rate of grovith. These ad-
vances have not come without increased costs per unit of feed. This in-
creased cost is not due to fat alone, but to higher protein requirements as 
well. High levels of protein are necessary to obtain the greatest benefit 
from added fat; this in turn increases the cost of feed. 
As the fat ~nd the protein levels were increased, the major portion of 
the increased cost was protein. For each 5 percent increase in fat, when 
the prot9in level was kept constant, the feed cost was increased by 33 cents 
per cwt. This was the net cost of fat after the replacement value of the 
corn had bHn subtracted from the total value of the fat. When fat was in-
creased 5 perc@nt and protein was incr®ased 2 perc$nt, the increased cost 
due to fat was nine cents and protein was forty cents. The increased cost 
from ration (0-22) to ration (5-22)~ due to fat alone, was thirty-three 
cents. The increased cost from ration (0-22) to ration (10-24), duo to 
fat, was forty-two cents and due to protein was forty cents. As the fat 
and protein levels were increased from (0-22) to (15-26) the increased cost 
due to fat was fifty-one cents and that due to protein was eighty cents. 
To establish some economic input and output comparisons between 
th~ rations used in this study the following assumptions were made: 
L the calculated feed cost was representativt:ll of the actual cost of 
the fHd, 2. the live weight price of broilers 1t1as 18., 19, 20, 21, and 
22 cents per pound. Using these assumptions and the average weight and 
feed consumption data obtained during each trial a net return per bird 
over feed cost was calculated. 
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The net returns per bird shown in Tables XXXIX, XL, and XLI indicate 
that in each trial broilers fed ohe of the non-added fat rations gave the 
grsatest returns over feed cost to the producer. In trial one the diffor-
encas in labor income for ration (0-22) and the other rations in the trial 
ranged from one to sll!ven cents per bird. Ration Ex 52 gave the gr@atest 
labor income in trials two and three with the differences ranging from 
twenty--nine to eighty cents and twenty-two to sixty-two cents per bird, 
respectively. In trial one this could .rnsan ten to sev0nty dollars addit-
ional income pu.• thousand broilers. Similar figures for trial thrH would 
bij twenty-two to sixty-two dollars additional labor income ptllr thousand 
broilers sent to mark~t. Comparing this data from trials two and three 
there is furthi:ilr information to ihdica.h that th!i advantages o.t' a.ddtd fat 
in broiler rations is better axpressed in cooler stasons of the year. The 
variation in r1turns ovi!ir i'Hd cost was gr111a.ter in trial two than in trial 
throe .. 
Because of changes in ration composition a valid comparison between 
trial one and tho other trials can not be made. Trials two and three are 
identical 0xcept for soason of the year and can be compared in all relation-
ships. With the exctption of the 18 cent live price level the returns 
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obtained in trial three w0n larg@r than those in trial two o This again 
substantiates the ability of added fat to better express its advantages in 
cool weather. 
For those who may sell their broilers on a live weight basis rather 
than at a given age, these data were interpolated and extrapolated to 
bring all broilers to a common thrH pound average weight. Theses data are 
presented in Tables XLII, XLIII, and XLIV. This ~nt,rpretation of the 
data changed the relative positions of soma rations in regard to labor in-
ooM but did not effect the posit.ion of the non-added fat rations. ~Vhen 
the rang~ of net returns within each trial are compared, trials one and two 
are seen to have a narrower spread than trial three. 
Th$ comparison of the three pound average weight returhs with the 
nine week average weight returns indicates that selling on a weight basis 
will give equal or greater returns than selling at a given agea For ex-
ample, selling those broilers fed ration (0-22) in trial one at a three 
pound average weight, returns to the producer would have been increased by 
1.2 cents per bird. This would amount ot twelve dollars additional labor 
income per thousand broilers. For ration Ex 52 in trial two, this would 
amount to thirty-nine dollars and in trial three, twelve dollors additional 
income per thousand broilers sold~ 
Fr0m this data it can be concluded that by proper management of feed-
ing and marketing habits a broiler producer can affect the returns received 
from his broiler .operation. 
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TABLE XXXIX 
TRIAL ONE - FEED CONSUMPI'ION, COST AND RETURN OVER FEED COST, 
NINE WEEK AVERAGE WEIGHTS, AT DIFFERENT LIVE PRICE LEVELS 
Fe1ed Feed .Live Pric•, Cents Par Pound 
Ration Consurnetion cost 18 12 20 21 
lbs. cwt cents per bird 
0""."22 8003 4.73 15 18 21 24 
0-24 8.08 4.89 12 15 18 21 
5-22 7.25 5.06 14 17 20 22 
5-26 7.08 5.38 10 13 16 18 
10-22 6 .. 12 5o39 11 13 15 18 
10-24 7.48 5.55 12 15 18 21 
10-26 7.39 5.71 13 16 19 22 
15-24 6.86 5.88 13 16 19 22 
12-26 6.22. 6.04. 13 16 12 22 
TABLE XL 
TRIAL TWO - FEED CONSUMPTION, COST AND RETURN OVER FEED COST, 
NINE WEEK AVERAGE WEIGHTS, AT DIFFERENT LIVE PRICE LEVELS 
Feed Fud Live.Price, Cents Per Pound 
Ration Cortsa.(l\ption Cost. 18 i2 20 21 
lbs. cwt. cents per bird 
0-22 5.88 4.,73 14.6 17.0 19 .. 3 21.7 
5-22 · 5 .. 96 5,,27 13.0 15.5 18.0 20 .. 4 
10-24 5.79 5.83 1L4 13.9 16.4 18.9 
15-26 5.41 6 .. 08 10.4 12.9 15.3 17.7 
Ex 52 5.86 4.,50 18 .. 2 20.7 23 .. 2 25.7 
Ex 2~ 6.12 2.00 12.J 11.s 20.4 22.2 
22 
27 
24 
25 . 
21 
20 
24 
25 
25 
25 
22 
24.l 
22.9 
21.4 
20.l 
28.,l 
25.5 
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TABLE XU 
TRIAL THREE - FEED CONSUMPI'ION, COST AND RETURN OVER FEED COST, 
NINE WEEK A VERA.GE WEIGHTS, AT DIFFERENT LIVE PRICE LEVELS 
Feed Feed Live Pries, Csnts Per Pound 
Ration Consumetion Cost 18 19· 20 21 22 
lbs. cwt. cents per bird 
0-22 7.54 4.73 15.8 18.6 21.5 24.4 27o3 
5-22 7.56 5.27 14.9 17.9 20.9 24.0 27.0 
10-24 7 .34 5.83 13.2 16.3 19.4 22o5 25.6 
15-26 7.09 6.08 11.8 l4.8 17.9 20.9 24.0 
Ex 52 7.88 4.50 18.0 20.9 23.9 26.9 29.8 
Ex.54 z.20 5 .oo .. , .. 14o'.Z- 17.6. 20.2 2J.4 26.J 
TABLE XLII 
TRIAL ONE - FEED CONSUMPI'ION, COST AND RETURN OVER FEED COST 
FOR THREE POUND BROILERS, AT DIFFERENT LIVE PRICE LEVEL 
F•ed Feed . · · .. Live . Price, Cents . Per Pound 
~tion_ .. Consumption Cost l? . 12: _·· 20 21 22 
lbs. cwt. cents per bird 
0-22 7.99 4.73 16.2 19.2 22.2 25.2 28.2 
0-24 8.20 4.89 13.9 16.9 19.9 22.9 25.9 
5-22 8.07 5.06 13.2 16.2 19.2 22.2 25.2 
5-24 7.80 5.22 13.3 16.3 19.3 22.3 25.3 
5-26 7.93 5.38 11.3 14.3 17.3 20.3 23.3 
10-22 7.91 5.39 11.4 14.4 17.4 20.4 23.4 
10-24 7.21 5.55 13.9 16.9 19.9 22.9 25.9 
10-26 7.01 5o71 13.9 16.9 19.9 22.9 25.9 
15--24 6.69 5·.88 14.6 17.6 20.6 23.6 26.6 
12-26 6.62 6.0~ 14.0 1z.o. 20.0 23.0 26.0 
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TABLE XLIII 
TRIAL TWO - FEED CONSUMPrION, COST AND RETURN OVER FEED COST 
FOR THREE POUND BROILERS AT DIFFERENT LIVE PRICE LEVELS 
Feed Feed Live Price, Cents Per Pound 
Ration C2nsi.J.ril.12tion Cost 18 12 20· 21 22 
lbs·. cwt. cents p•r bird 
0-22 7.55 4.73 lfs.2 21.2 24.2 27.2 30.2 
5-22 7.21 5.27 16.0 19.0 22.0 25.0 28.0 
10-24 6.91 5,83 13.7 16.7 19.7 22o7 25.7 
15-26 6.95 6.08 1L7 14.7 17.7 20.7 23.7 
Ex 52 7.os 4.50 22.1 25.1 · 28.l 31.1 34.1 
Ex 54 8.~6 2.00 12.2 16.2 12.2. 22.2 25.2 
TABLE XLIV 
TRIAL THREE - FEED CONSUMPI'ION, COST AND RETURN OVER FEED COST 
FOR THREE POUND BROILERS AT DIFFERENT LIVE PRICE LEVELS 
Feed Feed ·· Live Price, Cents Per Pound 
Ration . eonsum12tion · Cost 18. l'.f 20 21 22 
lbs,, cwt. : cents e•r bird 
• 
0-22 7.88 4.73 16.7 19 .. 7 22,,7 25.7 28.7 
5-22 7.31 5.27 15.4 18./+ 2L4 24.4 27.,4 
10-24 6.84 5.83 14.l 17.1 20.l 23.1 26.l 
15-26 6.73 6.08 13.1 16.1 19.l 22.l 25.1 
Ex 52 7.73 4.50 19.2 22.2 25.2 28.2 3L.2 
Ex 54 7.66 5.00 15 .. 7 18.7 21.7 , 24°7 27.7 I 
This study. indicated that the additiorf .(of fat ;to broiler rations 
was not economically practical under tho present conditions. Producers 
could make a wider net profiet over feed cost with standard high 0nergy 
rationso The gains and feed efficiency resulting from the addition of 
fat were not large enough to increase the income after feed cost. 
Basic knowledg~ of en@rgy-protein r@lationships in broiler rations 
is too incompletffi to say that the addition of fat as an energy source 
will n®ver be profitable o The availability of fat has made more em131rgy 
available in poultry rations to utilize high~r levels of protein more 
efficientlye Additional work needs to be done to establish the levels 
of fat and protein which will givo maximum feed efficiency and rats of 
growtho 
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SUMMARY AND CONCLUSIONS 
A study was made of the economic effect of added fat in broiler 
rations. Four trials were conducted to measure the influence of climatic 
conditions on th, use of added fat. Rations were formulated using O, 5, 
10, and 15 percent of added fat at protein levels ranging from 21 to 26 
percent. These rations wer@ fed broiler chicks for a nine week period. 
The birds were weighed and feed consumption was measured at regular 
intervalso 
At the end of each nine week trial, a sample from each lot was 
slaughtered and specific gravity measurements taken to estimate carcass 
fat d@positiono 
Net returns over feed cost were calculated from th@ body weight and 
feed consumption measurem~nts. 
The conclusions resulting from these data are as follows: 
1. From the standpoint of adding fat to a broiler ration, each 
5 percent incr~ase in fat improved feed efficiency. 
2. In 22 percent protein rations the addition of 5 percent of fat 
improved feed efficiency. 
3. In 24 and 26 percent protein rations 5 percent of add$d fat 
inhibited growth and feed efficiency. 
4. In 24 and 26 perc@nt protein rations the addition of 10 per-
._ 
cent of fat produced the gr@atest increase in growth rate. 
5. In 24 and 26 percent protein rations the addition of 15 per-
cent of fat resulted in a slight reduction in growth rate. 
§o Ten and 15 percent added fat levels give a slight improvem•nt 
in carcass quality. / 
7 •/"The increased growth and feed efficiency resulting from addeid 
fat are better expressed in the cool seasons of the yearo 
8$ Under present conditions it is not economically practical to 
1,/ 
add fat to broiler rations • 
. 9. Protein represents fifty percent or more of the increased cost 
of added fat rations. 
10. Under Oklahoma conditions, a good high energy ration will give 
more profit to tho producer than one containing added fat. 
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